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OVERVIEW

Kerr-McGee Chemical LLC (Kerr-McGee) submitted a report to the Nevada Division of
Environmental Protection (NDEP) on November 30,1998 describing options for removing
perchlorate from groundwater at the Kerr-McGee Henderson facility.! This report extends
that technology investigation to consider remediation of water down-gradient of the Kerr-
McGee facility, near the Pittman Lateral.

A subsequent report, due to NDEP in early 1999, will include a final design assessment for
remedial action.

OFF-SITE GROUNDWATER DATA

Based on groundwater samples and pumping tests conducted during the groundwater
perchlorate investigation program?, water at the Pittman Lateral contains higher levels of
total dissolved solids (TDS) than site water (about 15,000 mg/L versus roughly 12,000
mg/L on-site). Perchlorate levels at the Pittman Lateral are much lower (averaging about
200 mg/L perchlorate versus approximately 1500 mg/L on-site). See Appendix | for
analytical information.

Capturing the perchiorate in groundwater passing through a vertical plane along the
Pittman Lateral would likely require an initial pumping rate of about 400 gallons per minute
(gpm). The pumping rate would likely decline with time as a cone of depression is
established. This estimate is based on available hydrologic data and is only approximate.
The figure will be refined as further information becomes available.

Additional data on potential organic constituents are included in Appendix | for the off-site
water since some of the samples recovered had a moderate “pesticide” smell which
differentiated them from site groundwater.

TECHNOLOGY SUMMARY

The technologies evaluated previously for treating on-site groundwater are generally
applicable to waters at the Pittman Lateral. Biological degradation of perchlorate appears
to be the most promising technical approach at this time. Kerr-McGee is continuing to
evaluate several technologies. Initial concems regarding organic constituents in the
Pittman Lateral groundwater having a negative impact on bacteria were dispelled in
laboratory biological remediation tests. A second concem related to higher TDS
concentrations may prove more limiting to the bacteria. TDS levels above 20,000 mg/L are
not recommended.

1 Letter from Susan Crowley to Brenda Pohimann, “Henderson On-Site Groundwater Perchlorate Treatment
Technology Review,” November 30, 1998.
2 phase Il Groundwater Perchlorate Investigation Report, Kerr-McGee Chemical LL.C, July 15, 1998.
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One promising approach identified as an offshoot of the groundwater test work is the
prospect of in-situ perchlorate remediation. Three In-situ concepts have been proposed
separately by two firms and a university. Two of the concepts suggest that injection of
nutrients and possibly inoculum could biologically destroy perchlorate without the need for
pumping groundwater to the surface. One firm’s proposal involves injecting the discharge
from an on-site perchlorate biological treatment facility. The third in-situ approach involves
injection of reducing agents into groundwater to react with perchlorate. These in-situ
approaches are only conceptual and have not yet been tested. They will require significant
additional work before recommendations on commercial application can be made.

Evaporation, ion exchange, reverse osmosis and other perchlorate concentrating
technologies may be applicable but produce perchlorate levels in the concentrated streams
which are unsuitable for landfilling. The concentrated perchiorate streams may also be
unsuitable for biological or electrochemical treatment due to high TDS levels.

It should be noted that for all of the technology evaluations performed, the final effluent
concentration is a key factor. Equipment sizing, process effectiveness, and
capital/operating costs all depend on the final effluent target. Since toxicology work has not
yet resulted in a standard for perchlorate, selection of a process option is premature.

The following technology evaluation is organized into the same three sections utilized in
presenting technologies for use in treating Kerr-McGee on-site groundwater:

Evaluation of Storage Technologies
Evaluation of Separation/Concentration Technologies
Evaluation of Destruction Technologies

EVALUATION OF STORAGE TECHNOLOGIES

Recovering 400 gpm of groundwater from a series of wells along the Pittman Lateral would
pose a significant storage problem. Even considering evaporation losses (2.8 gpm/acre),
the large volume of water would fill the newly constructed 11-acre pond on the Kerr-McGee
site (70+ million gallons) in a little over four months.

Assuming 2.8 gpm evaporation per acre of pond surface, over 140 acres of ponds would
be required to evaporate the entire 400 gpm stream. Solids buildup in such a pond would
total about 13,000 tons per year.

Ponding would be costly and solids disposal would be difficult. Landfill operators have
suggested that concentrations above 1 percent perchlorate would preclude residue
landfilling. Concentration of groundwater constituents could result in generation of a waste
stream which would be more difficult to treat.

Options for below ground containment, such as slurry walls, are not considered feasible for
the 400 gpm flow.
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EVALUATION OF SEPARATION/CONCENTRATION TECHNOLOGIES

As reported for treatment of on-site groundwater, several technologies are available for
perchlorate separation: most are costly, and there is no demonstrated approach for dealing
with the concentrated perchlorate streams they produce. As with potential evaporation
pond solids, landfilling concentrated streams containing perchlorate does not appear
practical based on contacts with area disposal facilities. These separation technologies,
therefore, would likely be paired with one of the destruction approaches discussed in the
next section.

. Evaporation

As noted in the storage technology section, evaporation from pond surfaces is about 2.8
gpm/acre. This can be enhanced to about 3 gpm/acre with aeration sprays if misting and
carryover can be suitably controlled. At 2.8 gpm/acre, evaporating the entire 400 gpm flow
from the Pittman Lateral would require a pond area of over 140 acres.

Mechanical evaporation options have been tested on on-site groundwater. While the off-
site water has a somewhat higher TDS level, the evaporator technology should be effective
in yielding a concentrated wet sludge. Combined capital and operating costs for an
evaporator system are likely lower than corresponding costs for a 140+ acre evaporation
pond.

Evaporation concentrates nearly all constituents and may produce products which exceed
regulatory limits. Tests on evaporation solids generated from Pittman Lateral water will be
performed to determine whether they meet the Department of Transportation criteria for
oxidizers. This could significantly increase handling and disposal costs.

Other Ag.groaches

As with on-site groundwater, Reverse Osmosis and lon Exchange are potential approaches
for treatment of off-site water. Both are typically very costly. Calgon Carbon and their
subsidiary Advanced Separation Technologies (AST) recently announced results of their
San Gabriel Valley, California, demonstration involving continuous ion exchange.® Their
ISEP® technology removed perchlorate from relatively low (about 75 ppb) starting
concentrations to below the detection limit of 4 ppb. The ISEP process also removed about
60 percent of the nitrate along with sulfate and other constituents. AST is now evaluating
whether the technology is suitable for the higher perchlorate and TDS concentrations found
in groundwater at the Pittman Lateral. Costs for the continuous ion exchange process are
being determined by AST.

As with on-site groundwater, electrodialysis of off-site water was removed from
consideration on the basis of cost when compared with reverse osmosis.

3 Company press release, Calgon Carbon, Dec. 7, 1998.
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EVALUATION OF DESTRUCTION TECHNOLOGIES

Incineration

High levels of sodium in concentrated solids have a negative impact on refractory bricks
used in incinerator construction. No commercial operators have been identified who are
willing to take the solids.

Biochemical Destruction

As reported previously for on-site groundwater, biochemical destruction of perchlorate and
chlorate is effective. Samples of groundwater from the Pittman Lateral have been tested at
Applied Research Associates (ARA) and performed similarly to on-site water. The limiting
factor may be the TDS concentration in the water.

ARA recommends that TDS concentrations be controlled at less than 2 percent (20,000
mg/L) in their pilot biological systems. Their bacteria survived TDS concentrations up to 3.4
percent in water samples from other sites, but that level is thought to be near the maximum
tolerated by the organisms and is not recommended. Additional tests will be performed to
determine the TDS limit in Pittman Lateral water.

Laboratory tests by Aerojet have also confirmed destruction of perchlorate from starting
concentrations of about 150 mg/L to below 20 ug/L.. The effect of TDS on their process has
yet to be evaluated completely.

TDS concentrations become increasingly problematic when biochemical treatment is paired
with groundwater storage. Average TDS concentrations at the Pittman Lateral are about
15,000 mg/L. Ponding of water to provide short-term storage would result in significant
evaporation, and thus, higher TDS levels. To maintain TDS concentrations below the
20,000 mg/L level recommended by ARA, pond evaporation of off-site water would be
limited to less than 30 volume percent.

Further concentration either by ponding or mechanical evaporation would raise the TDS
limits to a point where dilution with fresh water would be required to operate the biological
treatment process. This would raise costs and increase the size of the treatment plant.

In-situ Biological Remediation

Use of in-situ biological remediation (also known as bio-augmentation) at the Pittman
Lateral is a potential approach, which might be possible if a biological process unit is
successful on the Kerr-McGee site. ARA has proposed a study of reinjecting water from an
on-site biological remediation system, plus additional nutrients, along the Pittman Lateral.
The remediated stream from the on-site treatment facility would be used to inoculate in-situ
Pittman Lateral groundwater without the need to bring it to the surface. Recent tests
indicate the ARA bacteria are active at ambient groundwater temperatures and could
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destroy perchlorate over a period of months or years. Another firm has also suggested an
in-situ remediation test program involving injection of reducing agents. Details of the
concept are not yet available.

Bruce Logan, of Penn State University, is reported to have successfully tested perchiorate
destruction using bacteria in tubes filled with soil. He reports that chlorate and perchlorate-
destroying micro-organisms are already present in soils from “the Nevada Wash areas.”

The in-situ concept would require extensive evaluation/test work and may also require
successful completion of a commercial scale on-site bioremediation plant. Ker-McGee will
continue to evaluate the option.

Electrochemical Destruction

Electrochemical perchlorate destruction is at the same stage of development for off-site use
as for on-site applications. initial expectations that a fiow-through cell design would allow
treatment of up to 6 gpm of groundwater have not yet been realized. Flow rates on the
order of milliliters per minute have been demonstrated. Final perchlorate concentrations
from the cell system are in the low part per million range. Efforts are now concentrated on
increasing the electrode surface area to improve cell throughput.

Pittman Lateral groundwater tested at laboratory bench scale has shown slightly faster
perchlorate reduction than groundwater from the Kerr-McGee facility. These results are
currently being verified. TDS concentrations may play a part in the faster perchlorate
reduction.

Higher surface area cathodes have been constructed and will shortly be tested in Pittman
Lateral groundwater.

Other Perchlorate Destruction Approaches

AST (the Calgon Carbon subsidiary) reportedly has a new perchlorate destruction
technology being pilot tested in a program with the Jet Propulsion Laboratory in California.
Very little information is available on the new process. Kerr-McGee is seeking additional
details and will evaluate the process as information becomes available.

4 Water Engineering and Management December 1998, p 7.
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TableI
Henderson Groundwater Treatment Plant
Analysis of Feed and Discharge Water

Results: mg/l
Samples
Parameters
Feed Discharge
Total Soluble Total Soluble
pH 7.42 — 7.54 -
HCO;, 480 410 390 350
Cl 2100" 2000* 2100 2100
SO, 1700% 1700* 1700 1700*
Clo, 3500" 3400* 3400 3200*
ClO, 1590* 1520% 1560* 1520%
ICAP Scan:
Al 0.16 0.14 0.14 0.13
B 134 144 13.9 13.2
Ba 0.03 0.03 0.02 0.02
Ca 800 770 797 736
Co 0.01 0.01 0.01 0.01
Cr 8.88 8.88 0.06 0.009
Cu 0.009 0.006 0.007 0.006
Fe 6.19 0.007 0.40 ° 0.008
K 33.6 373 394 36.5
Mg 426 434 445 419
Mo 0.03 0.07 0.09 0.07
Na 1800 1760 1950 1830
Ni 0.02 0.02 0.02 0.02
Sr 0.70 079 0.75 0.57
Sn 0.15 0.03 0.02 <0.01
Ti 0.01 0.001 0.006 <0.001
Vv 0.38 . 0.006 <0.005 <0.005
Zn 0.12 0.02 0.05 0.06
DS 12,240 12,020 12,690 12,120
TSS 28.2 e 122 ---
Specific Conductance 16.72 16.70 18.79 14.50
(mS/cm)
Titration
Gravimetric
Ion Chromatography
Ion Selective Electrode
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- stface Water T - preenulgnad 62949
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——evmmn

MR S0 Rt
‘ DATEOF
PARAMETER REGULATED | MCU [SMCL} MCLG PROMULGATION EPA METHODY ACCEPTA
mg/l, me/L PROPOSAL LIMIT
Tribaiomathanes (Toul) 0.1 11:2%% 013 »30%
Suzane %S zere 1247 $02.2. 503.1, $24.:.2 .
Curbon Wirechiaride 0008 e 3437 301.1.2. 524.1.2 .
Chlamhenzend® 01 ol 1-30-91 2021.2 501.1, $24.1,3 .
2Oichlorebenzane 0075100081 0.02$ 2.8.47 539 40212 901.1,5%4.1,2 .
¢ Uichiorshenzene’ (1) 1] 1041 50203, xa.t,m .
=:Dienloroathane 0.005 w0 1437 5021.3, 0.2 . N
b4 1:+Oichlomesylenc 0.007 e 3.4 0212 S22 "
§  [Ciifueene T ar o T :
X . . ) P
§ Dictloromethane! 0003 2er0 1119 EE%E-”; .
> 3 i el e
l;-Mkm 0.005 wro py %11 40213 824 1.3 i 2408
Byl bensene’ (k) a3y 13091 _5022.50%.1, 52412 .
[tvrene’ 0: a1 13051 35001 53013 :
?d.w:h!a.wm’ 0005 twe i.30.81 ?2-7__—- 12, $01.1. S% 1 = .
Tohare 1 3 1-30-9) 5022, 031, $34.1.2 .
1.2 4 Trianlorobenzene’ 6g? om 1752 2.2 %03.1,5243 240
11,3 Trichloroetane 02 i 02 73,87 $02.1,2 $24.1.2 -
1,12 Trichloroethane? 0.00s oms o5 11,2, 53412 - O
| Tricklomeuivians 0008 . . 1447 302.1,2 03.1, £24.1 2 -
Viey! chioride 0001 | e 7347 011.2941.2 .
Xylanss (Touty 10 » 13091 3022, 503, 324.3.2 .
Alaghing! oon e 13091 508, 507. 85,1 245%
Adicare? Poseonad JTeyzoned 3.21.92 33L1 28uDer
|_Aldicard Sulfoxide! Posmense Pestpned $37.:m o1 $ 384Dy
Algicarh Sullone’ Ponmened _Poroned S92 $31.1 2S5t ev
Avuzing’ 0.00% 0.003 1.30.91 305, 507, 83,1 2 45%
" Cartohurer’ 004 [ 13091 311 438,
g Chisrdans’ o0 _zwe 1-30.01 203, 408, 525.3 14:%
3 &0 - 00? oo 1:30-9) EIES] 0%
= Dalepon’ 02 02 21772 S15.1 2 St4Dov
5 Diromoshiormpropune DECPY 0.0002 2wy 3:30-91 Foo) £ 40%
: Ginaseb? 000 0007 3379 $15.1 252204y
@ Digzed [T} om Jeiew2 0 3 SCav
] Endothalf o 01 Teih52 St 251Dev
] Eadrisd 0002 0001 217 $08. 308. $25.1 2 30%
= v lenedibromido EDBY £.00008 scre 13091 4 -0t
g {_Cophoses? 0.7 07 73782 %7 25t3Dev
- Heatachiar 0.000¢ 2 1,3091 3038, 508, 351 L]
|_Hepuchior epoxide’ 0502 aem 1:30.91 508, sof. 525.) T gite
Lindane 0.5002 0.0002 1.30:9 208, $08. 25,1 i_za58
Medoeyehiod? 1 004 008 13091 205 308, 3.1 2458
]_Oxamyt tvvdate) : 02 03 Ln 331.3 2 8udDer
Petackioronnenal? ;_o00t 1we 1191 £15.% 5251 230%
Pleieram? 05 0.8 P:17.52 5181 2814Dev
Simuznad 0004 N1 T 2.1%.02 503, 307, 818 1 38uDev
Tersphene! 0.0 1 1.30.91 208, 08 ©5¢ z24%%
245.TP (Silvaxy 008 Q.08 1:30-64 181 P e X6
Huxschioroberzene? 0.001 e nn 05, 504, 0281 2 $dDev
Hessenizrocvelspentisiend’ 008 008 ERLL ) %08. 5253 283Dev
Besze(aipvrens? 0,02 e 117 350. £30.1. £25.1 284Dev
£y [0 @ sccacniomobivhenyl) 0005 e _1.30.91 905508 X8 030 mel.
“g‘ §  |-237.7C00( Diosiny =108 _two 14782 1613 23t4Dev
Aerviaruge’ Tesserent e 1:30.5%
EE"”"‘"!"‘“’ Troatment e 1:30-91
$Dif2-ethythaxy ledipatal 0.4 0.8 3772 06, 528.1 b
DUT-ethvinexyhpakente’ 0.006 awe -39% 206, 525.1 { 28w0Dev
Adiysied Grovs Along* 15 pCill oo Te1881 ] 9000 = SO%
| Beu Parete Emisan’ sommedeparvac/ | ew RETEN {9000 o 30%
9 maioacyve Copm -0 01 /1| - $01.0 £30%
mdioeouva lodine - T - Py 2 %0%
ndidscuve Strontum -~ - $05.0 « 2%
trusm -— -— 9060 L 22%
r-y sammadphecos eninas - ) - Py I
S Redium-326% 20pC1L 2are LTt 010, 1 2%
Regiwn.228* 20 oCill. two %180 $04.0 4 0%
| ®Redena23t 300 QU 2er0 : 7.18.61 3.1, 9110 Lg%0%
Creanm? 0.02 sere ! B 9080, .1 . 230
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ALl 1998 12156 FU2bS71577
NEL LABORATORIES Las Vegas Divisig
i Reno + Las vegas 4208 Arcata Way, Suito A « Lag Vegas, Nv 89033
i Lot . Phoenix « So. California (702) 6571010 - Fyy. (702) 657-1577
S 1-888-368-328)
N :%:
CLIENT: Nevada Department of Environmental Protection

SS5E. Washington, Suite 4300
Las Vegas, NV 89101.1049
ATTN: Brenda Pohlmann

PROJECT NAME: Nov

PROJECT NUMBER: ReFBMI 81-1

Atached are the analytical resuits for samples in sy
Samples were received by NEL in good condition,

Samples were analyzed as received.

Laboratory Manager

ERTIFJCATIONS:

ember Lartera] Sampling

under chain of custody on 11/20/98,

NEL ORDER ID: L9811207

pport of the above referenced project.

702)

néo,/‘i?»’

Date

Reno Las Vegas S California . 0o Las Vepas 8. Californin
Arizona AZ0OS20  AZ0518  AZ0583 {daho Certified  Cermified
California 1707 2002 2264 Montwana  Certified  Certified
US Ammy Corps ~ Centified  Certified Certitied Nevada  NV033  NV0s2  CA084

of Engineers
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PAGE @3
NEL LABORATORIES
CLIENT: Nevada Deparmment of Environmental Protection CLIENTID: L 637
PROJECT NAME: November Latersl Sampling DATE SAMPLED: 11/20/98
PROJECT NUMBER: ReFBMI 81-1 NEL SAMPLE ID: L9811207-01
TEST: RCRA-8 GROUP
MATRIX: Aqueous
RESULT REPORTING
PARAMETER mg/L LIMIT D.F. METHOD DIGESTED ANALYZED
Arsenic 0.10 dmpt | EPA 6010 11/24/98 11724/98
Barium 0.038 005mgL. 1 EPA 6010 11724/98 11:24:98
Cadmium ND Olmg/L 1 EPA 6010 117/24/98 11/24/98
Chromium ND Olmg/L 1 EPA 6010 11/24/98 11/24/98
Lead ND O3mg/L i EPA 6010 11/24/98 1172498
Manganese 14 005 mg/l. 1 EPA 6010 11/24:98 11/24/98
Mercury ND 0002mg/L 1 EPA 7470A 11/24/98 11/24/98
Selenium ND Jdmgll 1 EPA 6010 11/24/98 11/24/9%
Silver ND 02mg/L 1 EPA 6010 11724798 112498

D.F. - Dilution Factor

ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.
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D.F. - Dilution Factor
ND - Not Detected

This report shall not be reproduced except in full, without the written approval of the laboratory.

CLLIZFUL/19dY98 12:56 782571077 NEL-LAS VEGAS PAGE 04
NEL LABORATORIES _
CLIENT: Nevada Department of Environmental Protection CLIENTID: L 639
PROJECT NAME: November Lateral Sampling DATE SAMPLED: 11/20/98
PROJECT NUMBER: ReFBMI 81-1 NEL SAMPLEID: L9811207-02
TEST: RCRA-8 GROUP
MATRIX: Aqueous
RESULT REPORTING
PARAMETER wmg/L LIMIT D. F. METHOD DIGESTED ANALYZED
Arsenic 0.13 Amg/L i EPA 6010 11/24/98 11/24/98
Barium 0.054 00 mg/L 1 EPA 6010 11/24/98 11/24/98
Cadmium ND Otmg/L, 1 EPA 6010 11:24/98 11/24/98
Chromium ND 0imgl 1 EPA 6010 11/24/98 11/24/98
Lead ND 05mglL 1 EPA 6010 112498 112498
Manganese 0.94 D05mg/L 1 EPA 6010 11/24/98 11/24/98
Mercury ND Q02mg/L 1 EPA 7470A 11/24/98 11/24/98
Selenium ND JmglL 1 EPA 6010 11/24/98 11224/98
Sitver ND O2mg/L 1 EPA 6010 11/24/98 11/24/98§




NEL LABORATORIES

NEL-LAS VEGAS

PAGE 85

CLIENT: Nevada Department of Environmental Protection CLIENT ID: L 641
PROJECT NAME: November Lateral Sampling DATE SAMPLED: 11/20/98
PROJECT NUMBER: ReFBMI 81-1 NEL SAMPLE (D: 19811207-03
TEST: RCRA-8 GROUP
MATRIX: Aqueous

RESULT REPORTING .
PARAMETER mg/L LIMIT D. F. METHOD DIGESTED ANALYZED
Arsenic 0.23 mg/l 1 EPA 6010 11/24/98 11/24/98
Barium 0.051 005mg/L 1 EPA 6010 11/24/98 11124198
Cadmium ND Olmg/L l EPA 6010 11/24/98 11/24/98
Chromium ND Olmg/l 1 EPA 6010 1172498 11/24:98
Lead ND D5mg/L { EPA 6010 11,2498 1172498
Manganese 045 005 mg/L 1 EPA 6010 11/24/98 11,24/98
Mercury ND .0002 mg/1. 1 EPA 7470A 11/24/9% 11,2498
Selenium ND Admg/l 1 EPA 6010 11°24/98 11/24/98
Silver ND 02mp/l. 1 EPA 6010 11/24/98 1172498

0.F. « Dilution Factor
ND - Not Detected

This report shall nat be reproduced except in full, vwithout the writlen approvai cf the luborarory
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NEL LABORATORIES

FU20571877

NEL-LAS VEGAS

CLIENT: Nevada Department of Environmental Protection
PROJECT NAME: November Latera| Sampling

PROJECT NUMBER: ReFBMI §|-
TEST: RCRA-8 GROUP |

MATRIX: Agueous

CLIENTID:;
DATE SAMPLED: 11/20/98
NEL SAMPLE ID: 1981 1207-04

L 645

RESULT REPORTING

D.F. - Dilution Facrtor
ND - Not Detected

PARAMETER mg/L

Arsenic .11
Barium 0.046
Cadmium ND
Chromium ND
Lead ND
Manganesc 0.4
Mercury ND
Selenium ND
Silver ND

LIMIT D. F.

Jmg
-00Smg/L
Olmg/L
OlmgL
-05mgL
-005mg/L
0002 mg/L
Amg/L
.02mg/

METHOD

EPA 6010
EPA 6010
EPA 6010
EPA 6010
EPA 6010
EPA 6010
EPA 7470A
EPA 6010
EPA 6010

11724798
11/24/98
11/24/98
11/24:98
11/24/98
11724/98
11/24/98
11/24/98
11/24/98

This report shull nut be reproduced except in fuli. Without the written approval of the {aboratory.

DIGESTED

ANALYZED

11734/98
11:24:98
11724:98
11724/98
11/24/98
11724798
11/24:98
11/24/98
11/24/98
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NEL LABORATORIES

CLIENT: Nevada Department of Environmental Protectio CLIENT ID: Method Blank
PROJECTNAME:  November Lateral Sampling DATE SAMPLED: NA

PROJECT NUMBER: ReFBM]I 81-1 NEL SAMPLE ID: L]11207i-BLK
TEST: RCRA-8 GROUP

RESULT REPORTING

PARAMETER mgl LIMIT D. F. METHOD DIGESTED ANALYZED
Arsenic ND 0.{mg/L. 1 EPA 6010 11724/98 11/24/98
Barium ND 0.005mpl. 1 EPA 6010 11/24/98 11724/98
Cadmium ND 0.01mgl 1 EPA 6010 11/24/98 11/24/98
Chromium ND Q0Img/L 1 EPA 6010 11/24/68 11724/98
Lead ND 0.05mg1, 1 EPA 6010 11/24/98 11/24/98
Sclenium ND O.1mg/L 1 EPA 6010 11724798 11/24/98
Silver ND 0.02me/ L 1 EPA 6010 11724198 1124/98

D.F. « Dilution Factor

ND - Not Detected
This repors shall not be reproduced except in full, without the written approval of the laboratory.
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NEL LABORATORIES
CLIENT: Nevada Department of Environmental Protectio CLIENTID: Method Blank
PROJECTNAME: November Lateral Sampling DATE SAMPLED: NA
PROJECT NUMBER: ReFBMI 81-1 NEL SAMPLEID: L11181Hg-BLK
TEST: RCRA-§ GROUP
RESULT REPORTING .
PARAMETER mg/L LEMIT D.F. METHOD DIGESTED ANALYZED
Mercury ND 0.0002mg/L 1 EPA 7470A 11/24/98 11/24/98

D.F. - Dilution Factor

ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.
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NEL LABORATORIES
CLIENT: Nevada Department of Environmental Protectio CLIENT ID: Method Blank
PROJECT NAME:  November Lateral Sampling DATE SAMPLED: NA
PROJECT NUMBER: ReFBMI 81-1 NEL SAMPLE ID: L11207-Ma-BLK
TEST: RCRA-8 GROUP
RESULT REPORTING
PARAMETER mg/L LIMIT D. F. METHOD DIGESTED ANALYZED

fanganese ND 0.005mg/L 1 EPA 6010 1172498 11724:98

D.F. - Dilution Factor

ND - Not Detected
This report shall not be reproduced except in full, without the wrilten approval of the laberatory.

i —————————— || RS




NEL LABORATORIES
IENT: Nevada Department of Environmental Protecti
DJECTID: November Lateral Sampling/ReFBMI 8§1-1
JECT #: ReFBM! 81.)
5T Metals
JTRIX: Aqueous
Spike  Spike Percent Acceptable

RAMETER NEL Sample ID Amount esult Recovery Range RPD
enic L111207i-LCS 0.5 0.467 93 85- 115
enic 19811207-01-MS 0.5 0.621 104 75« 128
anic 1£9811207-01-MSD 0.5 0.633 107 75- 125 23
mm L111207i-LCS | 1.02 102 85- 115
um L9811207-01-MS | 1.05 101 75- 125
am L9811207-01-MSD 1 1.04 100 75- 125 L.
mium L111207i-L.CS 0.2 0219 110 854115
mium L9811207-01-MS 0.2 0.218 109 75+ 125

mium L9811207-01-MSD 0.2 0.22 110 75- 125 0.9
ymium L111207i-LCS 05 0.551 110 RS- 115

xmium 1.9811207-01-MS 0.5 0.525 10§ 75 125

wnium L9811207-0)-MSD 0.5 0.522 104 75-125 0.6
i L111207i-LCS i 1.15 115 85- 115

i 1L.9811207-01-MS 1 1.07 107 75- 125

i 19811207-01-MSD 1 1.07 107 75-125 0.
ganese L11207-Mn-LCS 0.5 0.547 - 109 85- 115

ganese L9811207-01-MS 05 1.9 100 75- 125

ganese L9811207-01-MSD 0.5 1.93 106 75-125 S8
sury L11181Hg-LCS 0.005 0.00525 105 85- 115

sury L9811181-01-MS , 0.005 0.00606 121 75~ 125

ury L9811181-01-MSD 0.005 0.00594 119 . 75- 125 2.
1ium L111207i-L.CS 0.5 0.518 104 85- 115

tium 1.9811207-01-MS 0.5 0.549 110 75-135

lium L9811207-01-MSD 05 0.557 m 75- 125 1.4
T L111207i-LCS .5 = 057 114 85- 115

T L9811207-01-MS 0.5 0.578 116 75- 125

r 1.9811207-01-MSD 0.5 0.569 114 75- 125 1.6

Not Detected

“eport shall not be reproduced except in full, without the written approval of the laboratory.
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NEL LABORATORIES

CLIENT: Nevada Department of Euvironmental Protest CLIENT ID: L 637
PROJECTNAME:  November Lateral Sampling DATE SAMPLED: 11/20/98
PROJECT NUMBER: ReFBMI 81-1 NEL SAMPLEID: 1.9811207-01
TEST: Organachlorine Pesticides by EPA 8081 A, Dec. 1996
MATRIX: Aqueous EXTRACTED: 12/25/98
DILUTION: | ANALYZED: 12/1/98 ANALYST: JRW
PARAMETER Result Re&O:[ltn ¢
Aldrin ND o1 pel
alpha-BHC 32 ppl 0.1 pgL
beta-BHC 48 ug/L 0.1 ppL
delta-BHC 60F pgL 0.1 gL
gamma-BHC (Lindine) ND 0.1 g/t
Alpha-chlordanc ND 0.1 pgL
Chlordane ND L ugfl
Gamma-chlordane ND 0.1 pg/L
4,4'-DDD ND 0.t gL
4.4'-DDE ND 0.1 pg'L
4,4.DDT ND 0.1 pgil.
Dieldrin ND 0.1 pgil.
Endosulfan i ND 0.1 pg’l
Endosuifan [1 ND 0.1 ugL
Endosut!fan sulfate ND 0.1 ped.
Endrin ND 0.1 ugL
Endrin aldehyde ND 0.1 pgl
Endrin ketone ND Je 0.1 ppil.
Heptachlor ND 0.1 ugl.
Heptachlor cpoxide ND 0.1 pgil
Methoxychlor NDJ 1. ug/L
Toxaphene ND 3. pell
QUALITY CONTROL DATA: '
Surrogute % Recovery Acceptable Range
Decachlorobipheny! 92 70~ 130
Tetrachloro-m-xylene 69 70- 130

ND - Not Detected

This report shall not be reproduced except in full, without the written approval of the laboratory.
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NEL LABORATORIES

CLIENT: Nevada Department of Environmental Protect
PROJECTNAME:  November Lateral Sampling
PROJECT NUMBER: ReFBM]I 81.1

CLIENTID: L 639
DATE SAMPLED: 11/20/98
NEL SAMPLE ID:  L9811207-02

TEST: Organochlorine Pesticides by EPA 8081A, Dec. 1996
MATRIX: Aqueous EXTRACTED: 12:25/98

DILUTION: 1 ANALYZED: 12/1/98 ANALYST: JRW
Reporting
PARAMETER Result Limit
Aldrin ND 04 pel
alpha-BHC 2.7 uplL 0.1 ugl
beta-BHC : 0.7 ugl 0.t pgL
delta-BHC . 64E pgl 0.1 gpL
gamma-BHC (Lindane) . 03  ugl 0.1 pglL
Chlordane ND 1. ugl,
Alpha-chlordane ) ND 0.1 ppil.
Gamma-chlordane ND 6.1 ugl
4,4-DDD ND 0.1 pgil
4,4'-DDE ND 9.1 kel
4,4°-DDT ND 0.1 peA.
Dieldrin ND 0.1 pg/L
Endosulfun | ND 0.1 pg/L
Endosutfan [1 ND . 0.1 pgiL
Endosulfan sulfate ND 0.1 pg'L
Endrin - ’ ND 0.1 pgrl
Eadrin aldehyde ND 0.1 pgl.
Eadrin ketone ND Jc 0.1 pg/l
Heptachlor ND 0.1 ppl.
Heptachlor epoxide ND 0.1 pg/l
Methoxychior NDJ 1 pgit
Toxaphene ND 3. pgL
QUALITY CONTROL DATA:
Surrogate % Recovery Acceptable Range
Decuchlorobiphenyl 78 70- 130
Tetrachloro-m-xylene 84 70- 130

ND - Not Detected

This repor: shall not be reproduced except in full, without the written approval of the laboraory.
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NEL LABORATORIES

CLIENT: Nevada Department of Environmental Protect CLIENT ID: L 641
PROJECTNAME:  November Lateral Sampling DATE SAMPLED; 1172098
PROJECT NUMBER: ReFBMI 81-1 NEL SAMPLE ID: 19811207-03

TEST: Organochlorine Pesticides by EPA 8081A, Dec, 1996

MATRIX:  Aqucous EXTRACTED; 12/25/98
DILUTION: 1 ANALYZED: 12/1/98 ANALYST: JRW
PARAMETER Result Reporting
Aldrin B gl;m;:q
oy o
: Hg/t 0.1 pel
delta-BHC 65E ug/L 0.1 ugl
gamma-BHC (Lindane) : 04 ugl 0.1 ppl
Chlordane ND 1. ugil
Alpha-chlordane ND 0.1 gl
Gamma-chlordanc ND 0.1 ppl.
4,4-DDD -ND 0.1 ppil
4,4-DDE ' ND 0.1 pgt
44°-DDT ND 0.} npgi,
Dieldrin ND 0.4 ppt
Endosulfan 1 ND 0.1 pgl
Endosulfan i1 ) ND 0.1 gL
Endosulfan sulfate ND 0.1 ug/L
Endrin ND 0.1 pyl
Endrin aldchyde ' ND 0.1 pegl
Endrin ketone ND lc 0.1 pug/L
Heptachior ND 0.1 pgL
Heptachlor cpaxide ND 0.} pgl
Methoxychlor NDJ [ pel
Toxaphene ND 3. ng/l
QUALITY CONTROL DATA:
urrogat % Recovery Acceptable Range
Decachlorobiphenyl . 85 70- 130
61 70- 130

Tetrachloro-m-xylene

ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.
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NEL LABORATORIES

CLIENT: Nevada Department of Environmental Protect CLIENTID: L64S
PROJECT NAME:  November Lateral Sampling DATE SAMFLED: 11/20/98
PROJECT NUMBER: ReFBM]I 81-1 NEL SAMPLEID: L9811207-04

TEST: Organochlorine Pesticides by EPA 8081A, Dec. 1996

MATRIX: Aqueous EXTRACTED: 12/25/98

DILUTION: 1 ANALYZED: 12/1/98 ANALYST: JRW
PARAMETER . _Result Reﬁ’:i':n ¢
Aldrin EC 0.0 pel,
alphs-BHC 43 g 0.1 pgl
beta-BHC ND 0.1 ugil.
delta-BHC S56E pgll 0.1 ug;];
gamma-BHC (Lindane) ' . ND 0.1 pert
Chlordane ‘ ND 1. ugl
Alpha-chlordane ND COt gL
Gamme-chlordane ND 0.1 pgil.
4,4'-DDD ND 0.1 ppA.
44'-DDE ND 0.1 pgil
14-DDT ND 0.1 pg'L
Dieldrin ND 0.t pp/l
Endosulfan 1 ND . 0.1 ugl
Eundosulfan II ND 0.1 pel,
Endosulfan sulfate : ND 0.1 pgil.
Endrin : ND 0.1 upl.
Endrin aldehyde : ND 0.1 ppil
Endrin ketone ND ¢ 0.t ug't,
Heptachlor ND 0.1 ped.
Hepuchlor epoxide ND 0.1 ugl
Methoxychlor NDJ 1. pgl.
Toxaphene ND 3. ug/l —
QUALITY CONTROL DATA: . T

Surrogate % Recovery Acceptable Range
Decachlorobiphenyl 74 70- 130
Tetrachloro-m-xylene 53 70- 130

ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.
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NEL-LAS VEGAS

1Z/0L/1998 1.2:i%b

NEL LABORATORIES

CLIENT: Nevada Deparment of Environmental Protectig CLIENT ID: Method Binpj; I ——
PROJECT NAME; November Latera] Sampling DATE SAMPLED: Na
PROJECT NUMBER: ReFBM1 81.) NEL SAMPLE ID: 981125PSTS-BK
TEST: Organochlorine Pesticides by Epa 8081A, Dec. 1996
MATRIX; Aqueous EXTRACTED: 12725/98
o ANALYZED: 12/1/98 ANALYST: JRW
PARAMETER Result Ref?.;‘;i"g
Aldrin ~ND 01 ug/
alpha-BHC ' ND 0.1 ;xg.'l..
beta-BHC ND 0.0 pgit,
deita-BHC ND 0.1 ppr,
gamma-BHC (Lindane) ND 0.1 ug:'l;
Alpha-chlordane ND 0.1 pgq.
Chlordane ' ND I ugl.
Ga.mma-chlordane ND 0.1 per,
4,4°.DDD ND 01 pgn
4.4'.pDE :  ND 0.1 pprt,
44-DDT : ND 0.1 peit.
Dieldrin ND 0.1 pen,
Endosulfan | ND 0.1 ppit
Endosulfan i ND 01 pgat.
Endosulfan sulfute ND 01 pgl.
Endrin ND 0.1 ng:L
Endrin aldchy de : ND 01 ugil,
Endrin ketone ND ) :: “g'.:'
Heptachlor ND |
. ND 0.1 pgil,
Heptachlor epoxide .

, ND I uel
Methoxychlor 3 ppl.
Toxaphene ND
QUALITY CONTROL DAT.1.

, ceptable Range
“
Decachlorobzphenyl 55 70- 130
Tetrachloro-m-xylene
ND - Not Detected

This report shall not be reproduced except in full, without the written approval of the laboratory.




NEL LABORATORIES

“port shall not be reproduced except in full. without the written approval of the laborasory,

-LIENT: Nevada Department of Environmental Protecti
ROJECTID:  November Lateral Sampling/ReFBMI 81.]
‘ROJECT #: ReFBMI 81-1
EST: Organochlorine Pesticj
1ATRIX: Aqgoous flldes by EPA B0814, Dec. 1996
ike Spike Percent Acceptable
ARAMETER NEL Semple Ip P s Recoverv Range . RPD
kb?n 981125PSTS-LCS 1 1.01 101 70- 130
idrin 981125PSTS-LCSD 1 0.95 95 70- 130 6.1
sha-BHC 981125PSTS-L.CS 1 0.87 87 70. 130
sha-BHC 981125PSTS-LCSD 1 0.86 86 70- 130 1.2
ta-BHC 981125PSTS-LCS 1 1.09 109 70- 130
a-BHC 981125PSTS-LCSD 1 1.04 104 70- 130 4.7
ta-BHC 981125PSTS-LCS | 1.07 107 70- 130
ta-BHC 981125PSTS-LCSD 1 1.04 104 70- 130 28
nma-BHC (Lindane) 981125PSTS-LCS 1 0.9 20 70- 130
ama-BHC (Lindane) 981125PSTS-LCSD 1 0.84 84 70- 130 6.9
sha-chlordane 981125PSTS-LCS 1 0.84 84 70- 130
dia-chlordane 981125PSTS-LCSD ) 0.82 82 70- 130 2.4
nma-chlordane 98112SPSTS-LCS 1 0.98 98 70- 130
-DDD 981125PSTS-LCS 1 0.97 97 70- 130
-DDD 981125PSTS-LCSD 1 092 92 70- 130 5.3
‘DDE 981125PSTS-LCS 1 0.92 92 70- 130
DDE 981125PSTS-LCSD ] 0.87 87 70- 130 5.6
-DDT 981125PSTS-LCS 1 0.96 96 70~ 130
-DDT 981125PSTS-LCSD 1 0.94 - 94 70- 130 21
drin 981125PSTS-LCS 1 0.99 99 70- 130
drin 981125PSTS-LCSD 1 0.95 95 70- 130 4.1
vsulfan [ 981]25PSTS-LCS 1 1.03 103 70- 130
ysuifan | 981125PSTS-LCSD 1 0.98 98 70- 130 5.
wulfan [ 981125PSTS-LCS 1 1.01 101 70- 130
ssulfan 1] 981125PSTS-LCSD 1 0.98 98 70130 3.
sulfan sulfate 981125PSTS-LCS 1 1.17 117 70- 130
sulfen sulfate 981125PSTS-LCSD 1 1.1 110 70- 130 6.2
m 981125PSTS-LCS t 1.07 107 70- 130
n 981125PSTS-LCSD 1 1.04 104 70- 130 2.8
n aldehyde 981125PSTS-LCS 1 1.48 148 70- 130
n aldehyde 981125PSTS-LCSD f 14 140 70- 130 36
a ketone 981125PSTS-LCS 1 1.1 110 Jo  70- 130
n kctone 981125PSTS-LCSD 1 1.04 104 Jc  70- 130 5.6
chlor 981125PSTS-LCS f 0.99 99 70- 130
chior 981125PSTS-LCSD 1 0.93 93 70- 130 6.3
chlor epoxide 981125PSTS-LCS 1 101 101 70- 130
shlor epoxide 981125PSTS-LCSD 1 0.95 95 70- 130 6.1
xychlor 981125PSTS-LCS 1 0.57 57 ] 70- 130
Not Detected




NEL LABORATORIES

CLIENT: Nevada Department of Environmental Protect]
. *ROJECTID:  November Lateral Sampling/ReFBMI 8]1-1
ROJECT #; ReFBM! 81-1

(EST: Organochlorine Pesticides by EPA 80814, Dec. 1996
AATRIX: Aqueous
' Spike  Spike  Percent Acceptable
'ARA ER NEL Sample ID mount  Result Recovery Rapge RPD
4ethoxychior 981125PSTS-LCSD } 1 0.54 54 3 70- 130 54
1= Not Detscred

s report shall not be reproduced except i full, withous the written aporeval of the laberatan.




. AU URIES CHAIN OF CUSTODY

Reno « Las Vegas

Crs ot Phosnix « So. Calitornia Project Name: ~ '
N f.o&zﬁgm LATEA ptm p k\%\h\_gn@mg;u.\ 8- | ¢
Las Yegas Division « 4208 Arcata Way, Ste. A + Las Vegas, NV 89010 .._vm‘o && Qu.w d _m.aﬂ,_&mﬁ\.{_\m\ \ Vf.\ln u
{702) 657-1010 « FAX- {702) 657-1577 » 1-888-368-3282 / w
TVNELAIE DEF ™ ppeart HORL My S| vanes > !
Mrwss; LAS vEAE py @ X °
SI3~ £, WASH e rpa ALE, , St/ re 300 Tl ~Lo¢s <5 % %
.x&azo.” -z b FaxNd.: bov \*mﬂ.\ 2-8%3 * ..m A& m
Baling Address: ] Expacted Dus Date; u»\\\\mtm\ m m mm m m
AL L
. IR 2
Requested Turnaround: ...R 5Day (Normal) ____ 48 Hr. 24 Hr, Other m m 2 2 b%
~_Sampla DatefTime Sample ID N.EL. Identificaticn == &\ § / Remarks
oot 3150 2 £27 PQ%\\MQ!W.Q\ Y| Vel | AAAN ek strerney PIEE
s@ﬂ 3545 | L g3 ~O02%1 Bl W AANT ~
Wi e AT VAT, ‘ S O3 el | A | -
Yooy ks £ s \lr <edr] ,l A A P
| - .

:
5
:

No7& . |Fok meTacs SAMMES, L8 Eservnrrl] ns] vdes

_

: e
e ]
 ustody Seal intect? ¥ % Teap 20C L4 G mm | fen £ o CE
Condition wilep recefved @ oL e Q. Aqusous hoC Burrray CRSOR G v s —— v

| — Motz | | ST |

| slinnuishad by ! moB_cqu

e (Priny £ (Sgnasare) Date/Time (" YPriny (Sigrtid) Date/Time

| Tedd X Cof | \§\ 422128 1312 [T Snpran 1 2 - (20-2¢ .
[ £ ~ _— | & mw_
| | . .

,,83,"822:.9333.58:3222 by Mo aaberatory The Ashiily ofthe faboratary 19 imited 1o e amount paid foe thix repont. Tins repent is, foe FWlLTv8 1ea of e it & Ao it 1s witdieeeed ard upon e surdien that tha clieel assu os at habRly 501 the Miha:
tamon o119 Meon ov ity conjerts

| _ | 7 ®
|




NEL LAS VEGAS PAGE B1

---11/38/1988 18:16 TOZBS71577

NEL LaBoRATORIES s i
Renv + Las Vages meaMm
Phoanix * rvine- GMW 1577

FACSIMILE TRANSMISSION

odd

COMPANY:

PHONE:

FAX: ' L.(%(.Q ’Zm
FROM: \JQ WOSA_

DATE: \ LL&)
(T

‘including cover page)

NO. OF PAGES:

~ara copy wil foliow ~ rara copy will not follow

Wtas and Isicass B Blloe
DD,

Corporate Office & Reno Civiston « 1230 Marey L3023 - Zama NV BASOD « (7N 240 Acan




L 1l73w/14998 18116 7026571577 HEL LAS VEGAS 7 PAGE Ol

NEL LABORATORIES Las Vegas Division
Reno + Las Vegas 4208 Arcata Way, Sulte A « Las Vegas, NV 85030

o 4 . (702) 657-1010 » Fax: (702) 657-1577
Phcenix * So. California 1-888-368-3282

CLIENT: Nevada Department of Environmental Protection
555 E. Washington, Suite 4300
Las Vegas, NV 89101-1049
ATTN: Brenda Pohimann

PROJECT NAME:  November Lateral Sampling ~ NEL ORDER ID: 1.9811207
PROJECT NUMBER: ReFBMI 81-1

Attached are the analytical results for samples in support of the above referenced project.
Samples were received by NEL in gcod condition, under chain of custody on )1/20/98,

Samples were analyzed as received.

Should you have any questions or comments, picase feel free to contact our Client Services department at (702)

657-1010.

i

o~
} 1 éa [ 9%
St an Wagenen Date
Laboratory Manager
CERTIFICATIONS:
Reno Las Vepas  S. California env 1.as Vegaus S California

Arizona AZO0520  AZO518  AZ0S83 Idahe Certificd  Certified
California 1707 2002 2264 Montana  Certified  Cernified
US Army Corps Certitied  Cerdified  Certified Nevada NV033 NV052 CA084
of Engincers

. Corporate Office & Reng Division « 1030 Matley Lane - Reno NV B9S02 - (702) 348-2822
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: NEL LABORATORIES

CLIENT: Nevada Department of Environmental Protectio CLIENT ID: L 637

PROJECTNAME: November Lateral Sampling DATE SAMPLED: 11/20/98

PROJECT NUMBER: ReFBMI 81-1 NEL SAMPLE ID: L98]1207-01

TEST: Volatile Organic Compounds by EPA SW846 Method 82608, Dec. 1996

METHOD: EPA 8260B EXTRACTED: 11/25/98

MATRIX: Aqueous 4 ANALYZED: 11/25/98

" DILUTION: 1 . ANALYST: SEY
Result Reporting Result Reporting

PARAMETER pg/L Limit PARAMETER . ne/l, Limit
Acetone ND 25.ug/L 1,1-Dichloropropene KD S.pgl
Benzenc ND S.ug/l cis-1.3-Dichloropropene ND S.ng/L
Bromobenzene ND S.ug’l.  trans-1,3-Dichloropropene ND S.ug'l
Bromochloromethane ND S.ug/lL  Ethylbenzene \p S.ppt
Bromodichloromethane ND S.ug/L Hexachlorobutadiene ND 5.pgl
Bromoform ND “S.ug/L 2.Hexunone ND 25.u2L
Bromamethane ND S.ug/L Iodomethane ND S.ugil
2-Butanone ND 25.ug/L isopropyltbenzenc ND S.ug/l
n-Butylbenzene ND S.ug/l, . p-lsopropyltoluenc ND S.ugL
sec-Butylbenzene ND S.mgl.  Methylene chloride (Dichloromethsne)  ND S.ug’l
tert-Butylbenzene ND S.pg/l.  4&-Methyl-2-pentanone ND 25.ug/.
Carbon disulfide ND S.u/L MIBE ND S.ug’'lL
Carbon tetrachloride ND S.ug’l.  Naphthalenc ND S.ugl
Chlorobenzene 79 5.ug/l n-Propylbenzene ND 5.pgl
Chlorocthane ND S.up/l Styrene ND S.pgd.
Chloroform ND S.ug/L 1,1,1,2-Tetrachloroethane ND S.ug'L
Chloromethane ND S.ug’L 1,1,2,2-Tetrachiorocthane ND S.ugL
2-Chlotowluene ND S.ug/L Tetrachlorocthenc (PCE) ND S.ug/L
4-Chlorotolucne ND S.ugll Toluene ND S.ug/L
Dibromochloromethane ND S.ug/L 1.2.3-Trichlorobenzene ND S.ug/L
1,2-Dibromo-3«chloropropane (DBCP) ND S.pg/L 1,2,4-Trichlorobenzene 47 S.ug/l
1,2-Dibromoethane (EDB) ND S.pel 1,1.L-Trichloroethane (1,1,1-TCA) ND S.pgfl
Dibromomethane ND S.pg/L 1,1.2-Trichlorocthane (1.1,2-TCA) ND S.ug/L
1,2-Dichlorobenzene (o-DCB) 26 S.ug/l  Trichloroethene (TCE) ND S.ug/l
1,3-Dichlorobenzene (m-DCB) b S.pg/L Trichlorofluoromethane (Freon 11) ND S.ug/l. |
1,4-Dichlurobenzene (p-DCB) 40 S.uglL {,2,3-Trichloropropane ND S.ug/L 1
Dichlorodifluoromethane (Freon 12) ND S.pugL 1,2,4-Trimethviberzene ND S.ug/L
1,)-Dichlorocthane (1,1.DCA) 14 S.ug/L. 1,3,5-Trimethylbenzene ND S.uglL
1,2-Dichlorazthane (1,2-DCA) ND S.ug’L  Vinyl chloride ND S.pgll
1,1-Dichloroethene (1,1-DCE) ND S.pg/L o-Xylene ND S.ug/l
cis-1,2-Dichloroethenc ND S.ug/l.  mp-Xylene ND 5.ugL
trans-1,2-Dichlovoethene ND S.upL

t,2-Dichloropropanc ND S.pgL

1,3-Dichloropropanc ND 5.p/L

2,2-Dichloropropanc ND S.pg/L
f e — = = — e ——
QUALITY CONTROL DATA:

Surrogate % Recovery Acceptable Range
4-Bromofluorobenzene 92 86- 115
Dibromoflucromethane 99 86- 118
Toluene-d8 99 88- 110

ND - Not Detected

This repors shall not ke reproduced except in full, without the written approval of the lakoratory.

i




—II73071938  1c:1lo 026071577 NEL LAS VEGAS PacE @4
NEL LABORATORIES
CLIENT: Nevada Department of Environmental Protectio CLIENTID: L 639
PROJECTNAME: November Lateral Sampling DATE SAMPLED: 11/20/98
PROJECT NUMBER: ReFBMI 81-1 NEL SAMPLEID: 19811207-02
TEST: Volatile Ovganic Compaunds by EPA SW846 Method 82608, Dec. 1996
METHOD: EPA 8260B EXTRACTED: 11/25/98
MATRIX: Aqueous ANALYZED: 11/25/98
DILUTION: 1 ANALYST: SEJ
Result Reporting Result Reporting
PARAMETER pg/L Limit PARAMETER pug/L Limit
Acctone ND 25.ug/l 1,1-Dichloropropene ND S.ug’'L
Benzene ND S.ug/L cis-1,3-Dichloropropene ND S.ugll
Bromobenzene ND S.ug/l trans-1.3-Dichloropropene ND S.uz'L
Bromochloromethane ND S.ug/L Ethylbenzene ND S.ugL
Bromodichloramethane ND S.ug/L Hexachlorobutadiene ND S.puzl
Bromoform ND ‘S.ug/ll 2-Hexanone ND 285 ug/L
Bromomethane ND S.ug/l Iodomethane ND S.ugll
2-Butanone ND 25.ug/L Isopropylbenzenc N\D S.pgill
n-Butylbenzene ND S.ug/l. . pelsopropyitolucne ND S.ug/L
sec-Butylbenzene ND S.ug/l Mcthylene chloride (Dichloromethane) ND S.ugl
tert-Butylbenzene ND S.ug/L 4-Methyl-2-pentanone ND 25.ugL
Carbon disulfide ND S.ug/ll  MTBE ND S.ug/l
. Carbon tetrachloride ND S.ug/L Naphthalene ND S.ugL
Chlorobenzeae 180 S.ug/L n-Propylbenzenc ND S.ug/l
Chioroethane ND S.ugL Styrene ND S.ug/L
Chloroform ND S.pg/L 1,1,1,2-Tetrachloroethane ND S.ug/l
Chloromethanc ND , S.pg/l 1,1,2,2-Tetrachloroethane ND S.ug/L
2-Chlorotolucne ND S.pg/l.  Tetrachloroethene (PCE) ND S.up/l
4-Chlorotoluene ND S.ug/L Toluene ND S.ug/L
Dibromochloromethane ND 5.pg/L 1,2,3-Trichlorobenzene 6 Sl
1,2-Dibromo-3-chloropropane (DBCP) ND S.ug/l 1,2,4-Trichlorobenzene 55 S.ug’l
1,2-Dibromocthane (EDRB) ND S.pg/l 1,1,1-Trichlorocthane (1,1,1-TCA) ND 5.ugfl
Dibromomethane ND S.ug/l 1,1,2-Trichloroethane (1,1.2-TCA) ND . S.pg/l
1,2-Dichlorobenzenc (0-DCB) 38 S.ug/k Trichlioroethene (TCE) ND S.pg/L
1,3-Dichlorobenzene (m-DCRB) 10 S.pg’l Trichlorofluoromethane (Freon 11) ND S.upl
1,4-Dichlorobenzene (p-DCR) 63 Sught 1.2,3-Trichloropropane ND S.ugL
Dichlorodifluoromethane (Freon 12) ND 5.ppl 1.2,4-Trimethylbenzene ND 5.ng'L
. 1,1-Dichloroethane (1,1-DCA) i1 S.pel 1,3,5-Trimethylbenzens ND S.ug/L
1,2-Dichloroethane (1,2-DCA) ND S.ug/L  Vinyl chioride ND S.pgfl
1,1-Dichlorocthene (1,1-DCE) ND S.ug/L o-Xylene ND S.pg/l.
cis-1,2-Dichlorocthene ND S.ug/lL mp-Xylene ND 5.8l
trans-1,2-Dichlorocthene ' ND 5.upL
1,2-Dichlorapropane ND S.ug/L
1,3-Dichlaropropane ND S.ug/L
2,2.Dichloropropanc ND 5.ug/l
QUALITY CONTROL DATA:
Surrogate % Recovery Acceptable Range
4-Bromofluorobenzene 93 86- 115
Dibromofluoromethane 100 86- 118
Toluenc-d8 99 88- 110
ND - Not Detected

This repart shall not be reproduced except in fill, without the written approval of the laboratory.
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. NEL LABORATORIES

This report shall not be repreduced except in full, without the writien approval of the laboratory.

CLIENT: Nevada Department of Environmental Protectio CLIENTID: L 641
PROJECTNAME:  November Lateral Sampling DATE SAMPLED: 11,20/98
PROJECT NUMBER: ReFBMI &1-1 NEL SAMPLE ID: L9811207-03
TEST: Volatile Organic Compounds by EPA SW846 Methad 8260B, Dec. 1996
METHOD: EPA 8260B EXTRACTED: 1125708
MATRIX: Aqueous ANALYZED: 11/25/98
DILUTION: 1 ANALYST: SEJ

Result Reporting Result Reporting
PARAMETER ug/L Limit PARAMETER png/L Limit
Acetone 34 25.ug/L t,1-Dichloropropene ND S.ugL
Benzene ND S.ngl. cis-1 ,3-Dichloropmpenc ND S.ugit
Bromobenzene ND S.ug/L trans-1,3-Dichloropropene ND S.ugl
Bromochjoromethane ND S.pg/l Ethyibenzene ND S.pe T
Bromaodichloromethane ND . 5.pgl Hexachlorobutadiene ND S.pel
Broraoform ND ‘S.pug’l 2-Hexanone ND 23.ugiL
Bromomethane ND 5.ug/L  lodomethane ND S.ugit.
2-Butanone ND 25.ug/l.  Isopropylbenzene ND S.pg/l
n-Butylbenzene ND S.ug’l . peIsopropylioluene ND S.ugL
sec-Butylbenzene ND S.ug/L Methylene chioride {Dichloromethane) ND S.pg/l
tert-Butylbenzene ND S.ug/l 4<Methyl-2-pentanone ND 25.pgL
Carhon disulfide ND S.ug/L MTEBE ND 5. gL
Carbon tetrachloride ND S.pe/L Naphthalene KD sugL
Chiorobenzenc 15G S.ug/l.  n-Propylbenzene ND 5. pugd
Chloroethane ND S.ug/L Styrene ND S.ugl
Chloroform ND S.ugL L.1,1,2-Tetrachloroethane ND S.ugL
Chloromethane ND S.pup/L. 1,1,2.2-Tetrachiorocthane ND S.pg/ll
2-Chlorotolucne ND S.ug/lL Tetrachloroethene (PCE) ND S.pgl
4-Chlorotoluene ND S.pug/l Toluene ND S.ug/l
Dibromochloromethane ND S.ugl 1,2,3-Trichlorobenzene 8 S pgi
1,2-Dibromo-3-chloropropanc {DBCP) ND S.ug/L 1,2.4-Trichlorobenzene 32 S.ug/l
1,2-Dibromoethane (EDB) ND S.pg/l 1,1,1-Trichloroethane (1,1,1-TCA) ND S.pefl.
Dibromomethane ND S.ug/l 1.1,2<Trichlorocthane (1,1,2-TCA) ND 5.pgL
1,2-Dichlorobenzene (o-DCB) 26 S.ug/L Trichlorocthene (TCE) ND 3.ped
1,3-Dichlorobenzene (m-DCB) 6 S.ug’l Trichlorofluoromethane (Freon 11) ND S.ug/L
1,4-Dichlorobenzene (p-DCB) 43 S.ugfl 1,2,3-Trichloropropane \ND S.up’L
Dichlorodifluoromethane (Freon 12) ND S.ug/L 1,2,4-Trimethylbenzene ND S.pe/l
1,1-Dichloroethane (1,1-DCA) 11 S.ug/l 1.3,5-Trimethylbenzene ND S.pgl
1,2-Dichloreethane (1,2-DCA) ND S.ug/l  Vinyl chloride ND S.ug/L
1,1-Dichiloroethene (1,1-DCE) ND S.ug/L o-Xylene ND S.ugl
cis-1,2-Dichloroethene ND S.ug/l m,p-Xylene \ND 5.pgil
trans-1,2-Dichloroethene ND S.ug/L
1,2-Dichloropropane ND S.ug/l
1,3-Dichloropropane ND S.ug/l
2,2-Dichloropropane ND S.ug/l
QUALITY CONTROL DATA:
Surrogate ¥ Recovery Acceptable Range
4-Bromofluorobenzene 94. 86~ 115
Dibromofluoromethane 100 86- 118
Toluene-dg 99 88- 110
ND - Not Detected
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NEL LABORATORIES _
CLIENT: Nevada Department of Environmental Protactio CLIENT ID: L 645
PROJECTNAME:  November Lateral Sampling DATE SAMPLED: 11/20/98
PROJECT NUMBER: ReFBMI 81-1 NEL SAMPLE ID: L9811207-04
TEST: Volatile Orgaunic Compounds by EPA SW846 Method 82608, Dec. 1996
METHOD: EPA 8260B EXTRACTED: 11725798
MATRIX: Aqueous ANALYZED: 11/25/98
DILUTION: 1 i ANALYST: SEJ
Result Reporting Result Reporting
PARAMETER ug/L Limit PARAMETER pg/L Limit
Acetone ND 25.ugL 1,1-Dichloropropene ND S.ug’l
Benzene ND S.ug/L  eis-1,3-Dichioropropene ND 3.pedl
Bromobenzene ND S.ugt trans-1,3-Dichloropropene ND S
Bromochloromethane ND S.ug/L Ethylbenzene \D Soupll
Bromodichloromethane ND S.ugl  Hexachlorobutadiene ND S.upld
Bromoform ND S.pgil 2-Hexanone D 28.ag’L
Bromomethane ND 5.ug'L fodomethane ND S.ug/L
2-Butanone ND 25.ug’L Isopropylbenzene ND S.pgl
n-Butylbenzene ND S.ugL. - p-Isopropyltoluene ND S.parl
sec-Butylbenzene ND S.ug/L Methylene chioride (Dichloromethane) ND S.pg/l.
tert-Butylbenzene ND S.pg/l. 4-Methyl-2-pentanone ND RERTI N
Carbon disulfide ND 5. ppl. MTBE ND 5.upfl
Carbon tetrachloride ND S.ug/l.  Naphthalene ND Ipgd
Chlorobenzene 340 S.ugil n-Propyibenzene ND S.ug’l
Chlorocthane . ND S.ug/L Stytene ND S.ug/L
Chloroform ND S.pg/l 1,1,1,2-Tetrachloroethane ND S.ug/L
Chloromethane ND . S.pg/L L 1,2.2-Tetrachioroethane ND 3.pg/t
2-Chlorotoluene ND 5.ugL Tetrachloroethene (PCE) ND 5.0/l
4-Chlorotolucnc ND S.up/L Toluene ND S.pel
Dibromochioromethane ND S.ug/L 1,2,3-Trichlorobenzene 7 Aqnel
1,2-Dibromo-3-chloropropane (DBCF) ND S.pg/L 1,2,4-Trichlorobenzene 24 5.pel
1,2-Dibromoethane (EDR) ND S.ug/l 1.1,1-Trichloroethane (1,1,1-TCA) ND S.pel
Dibromomethane ND S.pg/L 1,1,2-Trichloroethanc (1,1,2-TCA) ND S.ug/ll
1,2-Dichlorobenzene (0-DCB) 50 S.ug/L Trichloroethene (TCE) ND 5.pg/L
1,3-Dichlorobenzene (in-DCB) 5 S.ug/L Trichlorofluoromethane (Freon 11) ND 5.p8L
1,4-Dichlorobenzene (p-DCB) 80 S.ugl 1,2 3.Trichloropropape . ND 5. pgl
Dichlorodifluoromethane (Freon 12) ND S.pg/l 1,2,4-Trimethylbenzene ND S.upill
{.1-Dichloroethane (1,1-DCA) 15 S.pg'l 1,3,5-Trimethvibenzene ND S.ugl
1,2-Dichiorocthane (1,2-DCA) 7 S.ug/ll Vinyl chioride ND S.ug/lL
{,1-Dichloroethene (1,1.DCE) ND 5.ug/L o-Xylene ND S.ug/L
cis-1,2-Dichloroethene ND S.ug/l. mp-Xviene ND S.ug/t
trans-},2-Dichloroethene NDR S.ug/L
1,2-Dichloropropane ND 5.ug/L
1,3-Dichloropropane ND S.pg’L
2,2-Dichloropropanc ND S.ug/L
QUALITY CONTROL DATA:

u ate % Recovery Acceptable Range
4-Bromofluorobenzene 93 86- 115
Dibromofluoromethane 101 86- 118
Toluene-d§ 100 88~ 110
ND - Not Detected

This report shall not be reproduced except in full, without the written appraval of the laboratory.
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CLIENT: Nevada Department of Environmental Protectio CLIENT ID: Method Blank
PROJECTNAME:  November Lateral Sampling DATE SAMPLED: NA
PROJECT NUMBER: ReFBMI $1-1 NEL SAMPLE ID: 9811251W60-BLK
TEST: Volatile Organic Compounds by EPA SW846 Method 82608, Dec. 1996
MATRIX: Aqueotis EXTRACTED: 11/25/98
ANALYZED: 11/25/98
Result Reporting Result Reporting
PARAMETER pg/L, Limit PARAMETER pg/L Limit
Acetone ND 25pp/L 1,1-Dichloropropene ND SugL
Benzene ND Sug/l.  cis-1,3-Dichloropropene ND Sppd.
Bromobenzene ND Spg/L truns-1,3-Dichioropropenc ND Speil.
Bromochloromethane ND Sugl.  Ethylbenzene Np Spgrl
Bromodichlotomcthane ND Spg/l Hexachlorobutadiene ND SuglL
Bromoform ND Spgl.  2-Hexanone ND 2Suel
Bromomethane ND Sug/l.  lodomethane ND SpglL
2-Butanone ND 23ug/1, Isopropylbenzene ND Spgl
n-Butylbenzene ND Sug/L p-Isopropyitoluenc ND Suxl
scc-Butylbenzenc ND Spg/l. . Methylene chloride (Dichloromethans’  ND Spugl
tert-Butylbenzene ND Sug/L 4-Methyl-2-pentanone ND 25ugit
Carbon disulfide ND Spg/L MTBE ND Sped
Curbon tetrachloride ND Spgd.  Naphthalene ND Spgt
Chlorobenzenc ND Sug/L n-Propylbenzene ND Sugil
Chloroethane ND Sug/L Stytene ND Sugel.
Chloroform ND S5ugl 1.1,1,2-Tetrachlorocthane ND Spe/l.
Chiloromethane . ND Sug/L 1,1.2,2-Tetrachloroethane ND Spel
2-Chlarotoluenc ND . Sug/l Tetruchlorocthene (PCE) ND Spel
4-Chlorotoluene WD ’ Spg/l Taluepe ND Spg/l
Dibromachlororacthane ND Sug/l 1,2, 3-Trichlorobenzene ND SpgL
1,2-Dibromo-3-chloropropane (DBCP  ND Spg/L 1.2,4-Trichlorobenzene ND Spgll
1,2-Dibromoethanc (EDB) ND Sup/L 1,1,1<Trichlorocthane (1,1,1-TCA) ND Spgl
Dibromomethane ND Sug/L 1,1,2-Trichloroethane (1,1,2-TCA) ND Spugl
1,2-Dichlorabenzene (o-DCB) ND Sug/t  Trichloroethene (TCE) ND SuglL
1,3-Dichlorobenzene (m-DCB) ND Sug/lL  Trichlorofluoromethane (Freon 11) ND Sped.
1.4-Dichlorobenzene (p-DCB) ND Spel 1,2,3-Trichloropropane ND Spel.
Dichlorodiflucromethane (Freon 12) ND Sugll (,2,4-Trimethylbenzene ND SpglL
{,1-Dichloroethane (1,1-DCA) ND SugL 1.3,5-Trimethylb2nzene XD Spgil
1,2-Dichloroathane (1,2-DCA) ND Supg/L Vinyl chloride - ND : SugL
1,1-Dichlaroethene (1,1-DCE) ND Suglt o-Xylene ND Spgel
cis-1,2-Dichlorocthene ND Spug/L m,p-Xyleae \ND Spel
trans-1,2-Dichloroethene ND Sug/L
1,2-Dichloropropane ND SugL
1.3-Dichloropropane ND Spg/l
2,2-Dichloropropane ND Sug/L
QUALITY CONTROL DATA: .
Surrogate % Recovery Acceptable Range
4-Bromofluorobenzene 88 86- 115
Dijbromofluororaethane 94 86- 118
Toluene-ds 100 88- 110
ND - Not Detected

This report shall not be reproduced except in full, without the written approval of the laboratory.
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. NEL LABORATORIES _

CLIENT: Nevada Department of Environmental Protect CLIENT 1D: L 637
PROJECTID: November Lateral Sampling/ReFBMI 81-} DATE SAMPLED: 11/20/98
PROJECT#  ReFBMIgl1-1 NEL SAMPLEID: L9811207-01
TEST: Inorganic Non-Metals
MATRIX: Aqueous
REPORTING
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED
Specific Conductance 18700 1. - 1 SM2510B uSfem 11/24/98

D.F. - Dilution Factor
ND - Not Detected
This report shall not be reproduced except in full without the written approval of the laboratory.
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CLIENT: Nevada Department of Environmental Protecti  CLIENT 1D: L 639
PROJECTID: November Lateral Sampling/ReFBMI 81-1 DATE SAMPLED: 11/20/98
PROJECT#  ReFBMIg1-1 NEL SAMPLE ID: L9811207-02
TEST: Inorganic Non-Metals
MATRIX: Aqueous
REPORTING
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED
Specific Conductance 19700 L 1 SM 2510 B uS/em 11/24/98

D.F. - Dilution Fagtor
ND - Not Detected
This report shall not be reproduced exceprt in full, without the written approval of the laborarory.
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NEL LABORATORIES

CLIENT: Nevada Department of Environmental Protecti CLIENT ID: L 641
PROJECTID: November Lateral Sampling/ReFBMI 81-1 DATE SAMPLED: 11/20/98
PROJECT #: ReFBMI 81-1 NEL SAMPLEID: L9811207-03
TEST: Invrganic Non-Metals
MATRIX: Aqueous
REPORTING
FARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED
Specific Conductance 17200 1. 1 SM2510B uS/cm 11724/98

).F. - Dilution Factor
D - Not Detected
his report shall not be reproduced except in full, without the written approvai of the faboratary:,
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CLIENT: Nevada Deparunent of Environmental Protecti CLIENT ID: L 645
PROJECT ID: November Lateral Sumpling/ReFBMI 81-1 DATE SAMPLED: 11/20/98
PROJECT #: ReFBMI 81-1 NEL SAMPLEID: L9811207-04
TEST: Inorganic Non-Metals
MATRIX: Aqueous
REPORTING
PARAMETER RESULT LIMIT D. F. METHOD UNITS ANALYZED
Specific Conductance 16200 1. 1 SM 2510B uS/cm 11/.24/98

D.F, - Dilution Factor
ND - Not Detected
This report shall not be reproduced except in full, without the written approvel of the laboratory.
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KERR-McGEE CHEMICAL LLC

POST OFFICE BOX 55 - HENDERSON, NEVADA 89009

December 31, 1998

Ms. Brenda Pohlmann

Remediation Branch Supervisor

Nevada Division of Environmental Protection
555 East Washington, Suite 4300

Las Vegas, NV 89101

Dear Ms. Pohlmann:
Subject: Henderson Off-Site Groundwater Perchlorate Treatment Technology Review

Please find enclosed two copies of the Henderson Off-Site Groundwater Perchlorate Treatment
Technology Review.

Kerr-McGee Chemical (KMC) will forward copies to Doug Zimmerman (Nevada Division Environmental
Protection), Southern Nevada Water Authority, US EPA Region X, Metropolitan Water District, and the
City of Henderson.

Please feel free fo call me at (702) 651-2234 or Keith Bailey at (405) 270-3651 if you have any questions
regarding this information. KMC believes a meeting to review this information would be helpful. Please
contact me at your earliest convenience to set a time. Thank you.

Sincerely,

Susan Mm

Staff Environmental Specialist
Enclosures

cc.  Jeanne-Marie Bruno
Barry Conaty
Patrick S. Corbett
Alan Dooley
Kevin Mayer
Pat Mulroy
Tom Reed
Doug Zimmerman

CADATADOCS\SMCUL TRIGROUNDWATER PERCHLORATE TREATMENT TECHNOLOGY REVIEW COVER LETTER.DOC




